happened to attend our nmeeting to-night he would hear much that would puzzle him. I am thinking of one such as the great master who said, not so many years ago, that " while the general physician may imagine he is also a neurologist, the true neurologist does not pretend to know anything of internal medicine or its problems." If we had to complete the education of this former colleague, how should we set about it ? How should we explain that we are now interested in subjects so far beyond his thoughts as, for example, epidemiology or immunity ? Perhaps the best way to prepare him for this discussion would be to remind him of acute poliomyelitis and rabies, and then tell him the startling story of encephalitis lethargica, giving him the evidence, epidemiological, histological and experimental, which leads us to believe that these diseases and some others are caused by different members of a group of similar, probably living, agents that we call filter-passing viruses.
He knew herpes febrilis as an unimportant eruption on the lips in various dissimilar infections; we should tell him that we now believe it to be caused by a specific virus, that in animals this virus is not confined to the skin and mucous membranes, but may invade the central nervous systen-another ectodermal tissue-and produce lesions that differ in no essential from those of encephalitis lethargica, poliomyelitis and other diseases of man.
If we asked him about the relation of the acute infectious fevers to acute inflammation of the brain and spinal cord, he would probably say that encephalitis and myelitis, as distinct from lesions due to softening, were extremely rare, but that thev had been described as complications ot the infectious fevers. We should then inform him that encephalitis and myelitis have been observed very frequently in recent years after measles, chickenpox, mumps, vaccination, and other infections, and we should advise him to attend to what he might hear during this discussion of the aetiological relation of the nervous to the infectious disease.
The name " acute disseminated encephalo-nmyelitis " would not be new to him, but he woluld be interested to hear that the incidence of this disease had recently assumed almost epidemic proportions.
We begin our discussion agreeing that acute encephalitis and myelitis, alone or in combination, have occurred with unusual frequency within recent years. When matters of epidemiology and pathogenesis arise, references to the acute infections of the nervous system in which the grey matter is especially attacked-encephalitis lethargica, poliomyelitis, rabies and the rest-will not be out of place; but in clinical matters we should, I think, confine ourselves to the conditions that our reference is intended to cover, in which inflammation, diffuse or disseminated, affects chiefly the white matter of brain or cord-that is to say, to the encephalo-myelitis that may follow vaccination, measles, chickenpox, and other infections, or arise without any apparent preceding disease-and to the conditions that have been described as acute disseminated encephalo-myelitis, myelitis with optic neuritis, or neuromnyelitis optica.
The clinical features of the encephalitis that follows vaccination are well known; from eight to fourteen days after a successful vaccination-it is usually a first vaccination-the child becomes acutely ill with symptoms of a general infection; after a stormy onset with repeated convulsions, there appear signs of damage to the brain, cranial nerves or cord; the optic nerves are sometimes affected. The mortality is about 30 per cent.; in those that survive the limb palsies become spastic and then as a rule clear up completely.
The symptoms may be the same when acute encephalo-myelitis follows measles, chickenpox or some other specific or less definite infection, also, when, as often happens, it occurs without apparent cause; this is not surprising, for the lesions in the brain and spinal cord are identical, whatever the initial infection. The following case will serve as a basis for descriptions of a group in which the course is less acute and the lesions are more widely disseminated. 44 weak. When I saw him he complained of headache, his speech was slurred and he was just able to walk. He presented signs of damiage to the third, fifth and seventh cranial nerves and had difficulty in swallowing; the limbs were very weak, the tendon reflexes feeble, the plantar responses extensor. He was admitted to hospital, where he died about two months after the onset of his illness.
As this was a fatal case, I mention another in order to illustrate a common and characteristic feature of the disease, namely, rapid and complete recovery from alarming symptoms.
Just a year ago I saw a young woman with fever, severe headache, very severe neuralgia in the left face and upper jaw, and difficulty in swallowing; ocular movements were grossly defective, the corneal reflex was absent on the left side, the limbs were weak and spastic; the plantar responses were extensor. Within a fortnight she felt well, but the plantar responses were still extensor. I saw her again a week ago. She was perfectly well and free from organic signs. It is probable that most of our time will be occupied with clinical matters; but there are some general considerations even more worthy of our attention:-
(1) There is good evidence for the belief that encephalitis lethargica, poliomyelitis, rabies and a number of other diseases in this group are caused by living agents-neurotropic viruses that multiply in the substance of the nervous system. This is not proved; there are other possibilities, but this assumption will best serve my present purpose. In this group the main incidence is on the (ectodermal) grey matter, but mesodermal tissues are attacked and the histological changes are admittedly inflammatory.
What is the relation of this group to the one that especially concerns us to-night, in which the main incidence is on the white matter? Is encephalitis, following measles, etc., also caused by a neurotropic virus? The grey and white matter groups are analogous from the fact that ectodermal structures are affected in both, but will histologists agree that the changes in the second group are also inflammatory? Epidemiological and clinical features suggest that a similar cause is at work: on the other hand, we must remember that attempts to convey infection to animals have not yet been successful in the second groulp; the reason for this may be that man is the only susceptible animal. On the whole, though proof is lacking, I think we shall be inclined to agree that this form of encephalitis is due to a neurotropic virus, similar at least to those that cause encephalitis lethargica and allied diseases.
(2) What is the relation of acute encephalitis to the infectious disease it complicates? Is the vaccine virus itself neurotropic ? May the organism that causes measles or chickenpox become neurotropic under certain conditions ? Is it correct to speak of " measles encephalitis," or " chickenpox myelitis," or is it the same virus whatever the original infection ? Levaditi used to think that the vaccine virus itself was neurotropic, and so did Turnbull, but I think that Turnbull has now altered his mind.
It is not for me to attempt to answer these difficult questions: my surmise is that the virus is the same, whatever the original infection.
(3) What is the relation of the more diffuse forms of encephalitis to the disease we call acute disseminated encephalo-myelitis?' Is this also due to a neurotropic virus ? If we admit it for one I think we must admit it for the other.
(4) If so-and now you will see where our conclusions are leading us-what is the relation of acute disseminated encephalo-myelitis to disseminated sclerosis ? Is disseminated sclerosis also caused by a filter-passing virus ? Is it, as Perdrau seems to believe, caused by the same virus that produces all the other diseases we are discussing, in which the white matter is mainly affected and demyelination occurs ?
We are quite willing to believe that disseminated sclerosis is caused by something we are beginning to understand, but our clinical knowledge of the two conditions makes it very difficult to believe that they are caused by the same virus. The histological changes may be identical in both, but we cannot attach decisive weight to that finding. It is sometimes impossible to distinguish epidemic encephalitis from poliomyelitis and the latter from rabies by means of histological examination: are these, then, all caused by the same virus?
The answer to the question must be, I think, that disseminated sclerosis is probably due to a virus belonging to the same group as those that cause diffuse and disseminated encephalitis, but that the evidence does nbt prove that it is the same virus.
(5) If disseminated sclerosis is caused by a living virus, what of that common condition, acute retrobulbar neuritis of unknown origin ? I do not think neurologists are likely to disagree with me if I say that there is only one known, proved, common cause of this condition, and that is disseminated sclerosis.
It is true that other signs of this disease are very often, indeed usually, absent when the patient is seen for the first time. The reason for this, doubtless, is that acute retrobulbar neuritis is frequently the first manifestation of the disease, and that years, even decades, may elapse before other symptoms appear. I found recently, on going over my notes, that of 39 cases in which the diagnosis of disseminated sclerosis was certain, 20 began with an attack of retrobulbar neuritis. The interval between this and the next subjective symptom varied from a few weeks up to 14, 15, 22, and 24 years in some of the cases. If 24 years, why not 54 ? In other words, may not an attack of acute retrobulbar neuritis be the sole manifestation in a lifetime, of infection by the virus that causes disseminated sclerosis ?
(6) If demyelination is to be our criterion (I do not think it is a safe one) are Schilder's encephalitis and allied diffuse cerebral diseases also due to neurotropic viruses ?
(7) I have said nothing of herpes zoster, infective polyneuritis, Landry's paralysis and other acute inflammations of the nervous system that are germane to our subject, but I have said enough to indicate the lines along which our discussion might proceed.
Dr. J. 0. Greenfield: From a pathological standpoint the conditions which are under discussion are the so-called " periaxial" or demyelinating inflammations of the nervous system. These form four main groups: (1) Disseminated sclerosis. (2) Diffuse myelitis (often associated with affection of the optic nerves and then called neuroptico-myelitis or Devic's disease).
(3) Schilder's form of encephalitis; and (4) the acute disseminated encephalo-myelitis which follows vaccination, measles, and probably other conditions. The last three groups are much more closely related to one another than to disseminated sclerosis, although there are some points common to all. The lesion in the optic nerves is a diffuse one in Devic's disease, and in some cases of Schilder's encephalitis, whereas in disseminated sclerosis it is a more patchy lesion, and is often confined to one optic nerve or one tract. The areas of demyelination are strictly perivascular in post-vaccinal encephalo-myelitis and also in the early stages of Schilder's encephalitis; in fact the lesions in the pons in the two diseases may be almost indistinguishable. Another point of simi,larity between these two diseases is the tendency to karyorrhexis of the neuroglial cells in the lesions, which I have described in Schilder's encephalitis, and upon which Perdrau has laid considerable stress in post-vaccinal encephalo-myelitis. In the latter disease and in diffuse myelitis there is often intense perivascular infiltration in areas which show no sign of demyelination. In the cases of Devic's disease which I have examined, this has been so widespread that in every section, from whatever part of the nervous system it was taken, at least one cuffed vessel could be seen. In the case reported by Beck this cuffing was found throughout the brain, although no demyelination could be seen above the spinal cord, except in the optic nerves and chiasma.
In post-vaccinal encephalo-myelitis and in Schilder's encephalitis, however, the occurrence of perivascular cuffing is very capricious. It is intense in one case and absent or almost absent in another. The same is true of the encephalo-myelitis which follows measles. The reason for this variation is very obscure. It does not appear to be due to any difference in the intensity of the disease process, as cases which are similar in the length of history and the apparent acuteness of the illness, may present the greatest dissimilarity in this respect.
We are still completely without knowledge as to the cause of these diseases-. It was at first thought that post-vaccinal encephalo-myelitis was due to the virus of vaccinia, but this idea has been practically given up in favour of the theory that it is due to the activation of a pre-existing virus by the exanthem. This theory is supported by the similarity of the pathological picture in the encephalo-myelitis which follows measles, and I am able to bring forward still further evidence of the same kind in the examination of the nervous system in two cases of myelitis following influenza, which were recently in the National Hospital.
The clinical history of both cases was very similar to that of the cases of myelitis following measles of which I spoke in December. In one case there was such complete loss to heat and to pain that a hot-water bottle was allowed to cause a burn, and yet there was no loss whatever of tactile sensibility. This patient recovered power and sensation in his legs, but died from bed sores and cystitis. In the other case, in which death occurred on the fifth day after the onset of paralysis, lesions were found in the brain, as well as in the spinal cord. The characters of the lesions were identical with those of post-vaccinal and measles encephalo-myelitis.
As to the pathogenesis of these diseases, the view has been put forward, especially by Dawson, with regard to disseminated sclerosis, and by Perdrau in the case of post-vaccinal encephalo-myelitis, that the noxious agent (virus, enzyme, or toxin) is carried by the blood-vessels to the brain and spinal cord. But the distribution of the lesions round the surface of the cord, as in post-vaccinal encephalo-myelitis, and round the walls of the ventricles, as in this disease, in Schilder's encephalitis and in disseminated sclerosis, suggests that the noxa may be distributed by way of the cerebrospinal fluid. If so, it could reach the small vessels equally well by passing along the perivascular spaces, and thence out into the nervous tissue. In fact, the distribution of the demyelination in postvaccinal encephalitis, which usually affects the whole length of a vein so far as it can be traced, is much more suggestive of a spread of the noxa by the perivascular spaces than by the blood-stream. REFERENCES. BECK, GILBERT M., Brain, 1927 , 1, 687. DAWSON, J. W., Trans. Boy. Soc. Edin., 1, part 3, No. 18. GREENFIELD, J. G., Proc. Roy. Soc. Med., 1928 . PERDRAU, J. R., Journ. Path. and Bact., 1928, xxxi, 17. STEWART, T. G., GREENFIELD, J. G., and BLANDY, M. A., Brain, 1927, 1, 1. Dr. George Riddoch referred to the impossibility, from incomplete knowledge at the present time, of delimiting the symptomatology of encephalo-myelitis due to virus infection. He described cases he had seen during the recent influenza epidemic. In three, polyneuritis alone was present; in two, polyneuritis was associated with ophthalmoplegia, and in one there was asymmetrical crural neuritis with severe pain, the proximal muscles of the lower limbs being most affected. There were three cases of ophthalmoplegia alone, and one with right hemiparesis and lethargy, the only probable instance il the series of encephalitis lethargica. Two cases of severe myelitis occurred, two of fits and one of gross alteration in behaviour. The cerebrospinal fluid had been examined in soine of them; no marked abnormality was found. The tendency in all was to recovery, with or without persisting disabilities.
Whilst he realized that there was insufficient evidence to justify the inclusion of this miscellaneous collection of cases within the group which formed the subject for discussion, he suggested that some or all of the neurological complications of so-called influenza might, in the future, prove to be due to virus infection. Dr. Russell Brain described a case of neuromyelitis optica which had come under his observation, and compared with it a case of acute disseminated meningo-encephalo-myelitis.
He expressed the view that it was justifiable to differentiate a group of acute forms of disseminated encephalo-myelitis, characterized by a fulminating or acute onset, pyrexia, delirium, and, often, meningeal signs. This group would include the forms of encephalomyelitis complicating the specific fevers, and sirmilar conditions occurring without any evident predisposing cause.
The principal difficulty lay in deciding the relationship between neuro-myelitis optica and disseminated sclerosis. Whereas the acute forms of the former suggested that it was a selflimited disease distinct from disseminated sclerosis, there were subacute or slowly progressive cases of which it seemed impossible on clinical grounds to say whether they were due to the one condition or the other.
It was possible that the difference between the two conditions lay not in the virus but in the degree of immunity evoked in the host, perhaps by different doses of the same virus. A large dose which was not fatal might produce a lasting immunity, in which case recovery would occur, as in neuro-myelitis optica: whereas if immunity were incomplete there might be a chronic progressive course as in disseminated sclerosis.
Dr. F. Parkes Weber said that the rare nervous paralytic complications of influenza (and even the so-called " rheumatie " paralyses of ocular muscles) had some possible bearing on the subject of discussion. He referred to two cases of paralysis of the anal sphincter associated with severe influenza-in one case occurring during recovery from influenzal broncho-pneumonia in a middle-aged man. The problems of herpes zoster likewise bad something to do with the subject of discussion. He (Dr. Weber) suggested that so-called " arsenical herpes zoster " was ordinary herpes zoster, in which an unknown virus of herpes zoster in the body had been in some way activated " by the arsenic (taken as a medicine or otherwise).
